Aging is associated with the progressive decay of cognitive function. Hippocampus-29 dependent processes, such as the formation of spatial memory, are particularly vulnerable to 30 aging. Currently, the molecular mechanisms responsible for age-dependent cognitive decline 31 are largely unknown. Here, we investigated the expression and function of the growth arrest 32 DNA damage gamma (Gadd45γ) during aging and cognition. We report that Gadd45γ 33 expression is increased in the hippocampus of aged humans and that Gadd45γ 34 overexpression in the young adult mouse hippocampus compromises cognition. Moreover,
88 produced and purified as described previously (Zhang et al., 2007) . Overexpression of 89 Gadd45γ was achieved by using a viral vector that contained the mouse CamKIIα promoter 90 upstream of the Gadd45γ full-length mouse cDNA sequence. As a control vector, we used a 91 construct containing the CamKIIα promoter driving the expression of GFP. For each virus 92 batch, toxicity was analyzed on primary hippocampal cultures before the start of the 93 experiments. For this, different regions of the coverslip were imaged using identical 94 microscope settings and the number of dead cells was quantified using Fiji (Schindelin et al., C57Bl/6N mice (Charles River, Sulzfeld, Germany) were prepared and maintained as 98 previously described (Bading and Greenberg, 1991) , except that growth medium was 99 supplemented with B27 (Invitrogen/BRL, Waltham, USA) and 1% rat serum (vol/vol 
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Aberrant gene expression patterns are an evolutionarily conserved hallmark of aging.
155
However, no overall correlation between age-associated gene expression in mice and 156 humans has been detected (Zahn et al., 2007) . We asked whether Gadd45γ expression in 157 human aged hippocampus would be compromised as observed in mice (Brito et al., 2019) .
158
We analyzed the expression of Gadd45 family members in young and aged human 159 hippocampi as we previously described (21-65 years old) (Temido-Ferreira et al., 2018)
160
( Figure 1A ). We did not find any correlation between age and Gadd45α expression.
161
Interestingly, we found that hippocampal Gadd45β and Gadd45γ levels were increased (~4.8 7 and ~8.6 fold, respectively) as age progressed. This result, together with our previous 163 findings in aged mouse tissue (Brito et al., 2019) , suggests that age-related Gadd45
164
expression changes in the hippocampus may not be conserved in mice and humans. 183 mice showed intact long-term memory in contextual fear conditioning ( Figure 1H ). Both 184 groups presented similar responses to shock administration ( Figure S1F ). 
211
We observed that mimicking the human aging-related increase in Gadd45γ expression in the 212 mouse hippocampus or in dissociated hippocampal neurons, promoted memory deficits and 
227
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